An analysis was performed of the anaesthesia caseload of the Dili General Hospital for a four-month period from
The International Committee of the Red Cross (ICRC) accepted the temporary management of Dili Hospital, the former Indonesian State Hospital and tertiary referral facility for all of East Timor, on September 16, 1999. Although there had been considerable destruction in Dili by fires and looting in the days following the August election, when the ICRC arrived they found the original hospital buildings emptied of equipment but not destroyed. Only 10 nurses remained caring for the 37 patients and trying to protect the hospital from damage 1 .
A Field Hospital was flown to Dili and set up in these original buildings. This facility was geographically and administratively separate from the Field Hospital established by the Australian Defence Forces (ADF) which subsequently became the UN Military Hospital (UNMILHOSP) for primarily UN staff. The UNMILHOSP was staffed by military personnel including Australians. The Dili Hospital was staffed by Red Cross delegates and Timorese. Over the four-month period from April 21, 2000 to August 20, 2000 , there were six to seven expatriate doctors (one to two anaesthetists) and 10 expatriate nurses supporting and teaching 300 local Timorese staff. This hospital treated Timorese people almost exclusively, as the referral hospital for all of East Timor and the site to which patients were brought for ongoing care, even if evacuated by the military.
By April 2000, the Dili Hospital had 210 beds running at a high bed occupancy (approximately 80%) and was accepting a wide variety of medical, surgical, paediatric and obstetric cases. There were surgical wards, paediatric and medical wards, a tuberculosis isolation ward, a six-bed intensive care ward (ICU), a four-bed critical care paediatric ward, and perinatal and maternity units. There was also a busy emergency department (ER) and outpatient facilities, seeing 200 to 300 patients per day. In the centre of the hospital there was an airconditioned building housing the two operating theatres in which were performed a wide variety of emergency and elective procedures. Anaesthesia equipment and other facilities were basic and are described in detail in the Discussion. The anaesthetist needed a broad range of skills including general and tropical medicine (for treatment of patients in the emergency department, surgical wards and ICU), teaching (with an aim to training local staff to sustainable long-term standards), and technical skills for maintenance of equipment including the oxygen plant and concentrators.
MATERIALS AND METHODS
The anaesthesia caseload was analysed over an exact four-month period. Some patients had more than one procedure and these have been analysed as separate procedures.
The analysis was performed as follows: 1. Caseload/Type of surgery performed (Table 1) . 2. Patient age (Figure 1 ). 3. Anaesthesia techniques used (Table 2) . These have been divided into ketamine, general anaesthesia, and local and regional techniques (spinal anaesthesia, peribulbar blocks, other regionals and local anaesthetic (LA) infiltration), sedation, and monitoring only. Drug choice was limited (Table 3) , and with a long-term need for sustainability coupled with language difficulties, teaching a simple technique to staff was important, hence only a few standardized techniques were used.
Ketamine anaesthesia was conducted by giving IV diazepam 5 to 10 mg, atropine 10 µg/kg then a 1 to 2 mg/kg IV induction dose of ketamine with 0.3 to 0.5 mg/kg top-up doses as required every 15 to 20 minutes. Most patients arrived in the operating theatre already with an intravenous infusion (this was local practice in all fasting patients and was inserted by ward or emergency nurses). Those who had no IV access had intramuscular diazepam, atropine and 4 to 10 mg/kg IM ketamine with subsequent IV insertion for further doses. General anaesthesia consisted of preoxygenation, rapid sequence induction with either ketamine or thiopentone and suxamethonium, then intubation followed by oxygen/halothane anaesthesia. No nitrous oxide was available. In cases where continued muscle relaxation was required, vecuronium was used and reversal achieved with atropine/neostigmine. 4. Indication for surgery is analysed for caesarean sections and laparotomy cases and described in the Discussion.
RESULTS
Table 1 describes the caseload during the fourmonth period audited. An average of 40 cases were performed per week with some variation from this when two visiting specialist Australian surgical teams came for a week each; ASEA plastics team in June, and Lalla Foresight eye team in August. The total number of 707 cases thus included 87 eye cases (80 LA/7 GA) and 29 plastics cases (almost all GAs) performed in these weeks, and also some ketamine anaesthesia for baths/dressings of burns patients on the ward or ICU.
The age distribution of all the patients was plotted and this included the elective cataract patients from the unusual week the Australian eye team visited ( Figure 1 ). These patients in fact doubled the number of patients in the over 50 year age groups. There was a large percentage of paediatric patients (35% of cases), whilst most patients we treated were under 40 years (74%). Approximately one tenth of cases were less than five years of age.
The anaesthetic technique used is presented in Table 2 . Ketamine anaesthesia was the most commonly used technique; 355 of 707 cases. General anaesthesia was used in 122 cases. Spinal anaesthesia was used for 54, peribulbar blocks 80 and other local or regional techniques in 80 cases respectively. Seven cases had sedation only and 15 monitoring and resuscitation only.
The majority of cases were orthopaedic (185 cases) or general surgical (194 cases). Orthopaedics was predominantly trauma (fractures, dislocations, amputations and lacerations) or infections (septic arthritis and osteomyelitis). General surgery included emergency laparotomies, drainage of abscesses (including seven cervical), machete wounds and some simple elective procedures. Ninety-eight of the 707 cases were obstetrics and gynaecology. General anaesthesia was used in 50% of caesarean sections. Burns were 531 ANAESTHESIA IN DILI GENERAL HOSPITAL Anaesthesia and Intensive Care, Vol. 29, No. 5, October 2001 common and made up more than 10% of the workload for anaesthesia as well as requiring ICU for resuscitation and stabilization. Four major burns cases (40% body surface area) presented together in May. These stretched resources considerably. Burns anaesthesia was given in the operating theatre, ward bath, and ICU environments using ketamine.
DISCUSSION
Anaesthetic technique used was influenced by the basic nature of anaesthesia equipment and drugs available, the need to teach local staff sustainable skills for the future, age and medical problems of patients, and the type of surgery being performed.
Most of the anaesthesia equipment had been donated. It included most basic airway equipment for all ages but no difficult airway management devices.
There was a standard ICRC drawover anaesthetic machine with an OMV (Oxford Miniature Vaporizer) halothane vaporizer, nonrebreathing circuit and Ambu bag, electrically powered portable suction device, oxygen cylinders with flowmeters, and an oxygen concentrator. In addition, a previous ICRC colleague had repaired an old Boyle machine with a Fluotec 3 halothane vaporizer (Cyprane, U.K.), circle circuit and a small supply of fresh soda lime, to equip one theatre. This was much easier to use because of its familiarity, and it was possible to deliver 100% oxygen. No gas or vapour analysis was available. There was no mechanical ventilator either in theatre or ICU, this task being performed manually by the anaesthetist. Three portable monitors with ECG, pulse oximetry, temperature and blood pressure monitoring (no paediatric cuff) were available for the hospital, to share between ER, operating theatre, ICU, paediatric HDU and the wards. An attempt was made to ensure there was one in theatre at all times. A standard list of drugs and fluids (Table 3) was usually available, though the supply of morphine became a problem. This was overcome by using a combination of ketamine anaesthesia and postoperative tramadol, even for major procedures. A few ampoules of propofol had been donated and were kept for special needs; it was used on three occasions and these have been included in the GA cases. The limited investigative facilities included plain X-ray and a basic pathology laboratory. An obstetric ultrasound machine was there, but there was no technician to use it. The laboratory tests available in April were haematocrit, white blood cell and platelet count, malaria smear, urinalysis, stool microscopy and sputum acid fast bacillus smear. There was no histology or other microbiology available. No blood banking facility existed but patients' relatives could be tested for haemoglobin level, hepatitis B, HIV and VDRL, and crossmatched when blood was needed. Malnutrition, tuberculosis, anaemia or positive screening serology frequently limited the use of donors. When a suitable donor could not be found, we were sometimes able to obtain blood from the UNMILHOSP. However it had only a limited supply of Australian group O packed cells, and was at least 30 minutes away by road. At Dili Hospital, only on rare occasions could we justify blood transfusion if the haemoglobin exceeded 5.5 g/dl.
The majority of anaesthetics were given using ketamine. This reflected its relative safety in this anaesthesia environment. It also reflected the advantages of this technique with the clinical scenarios experienced (burns, bleeding, septic and hypovolaemic patients), the age distribution of the population (predominantly very young) and the fact the local staff could give ketamine, under supervision. Teaching was a major part of the anaesthetist's role, the aim of this teaching being to expand the ability of the local staff to ultimately provide an anaesthetic service without the need for an expatriate anaesthetist. Ketamine was felt to be ideal for this purpose.
Ketamine anaesthesia was monitored by clinical observation, pulse oximetry and sphygmomanometry.
Patients were given supplementary oxygen from an oxygen concentrator by nasal prongs.
Anaesthetic machines were used only for halothane anaesthesia and this was restricted to situations where intubation was required (122 cases in total). This was predominantly for GA caesareans, laparotomies, and for surgery of the airway/face (e.g., cleft lips) where it would be difficult to assess ongoing airway patency after draping. Gynaecological and urological cases predominantly received spinal anaesthesia. In obstetric patients, the usual preference is also for spinal anaesthesia, though in the patient group presenting to the Dili Hospital, rapid sequence induction, intubation and halothane anaesthesia was often more appropriate and was used in 50% of cases. This reflected the clinical state of the patients: often fitting or shocked secondary to bleeding or dehydration from days of obstructed labour. Timorese women are of small build (average pregnant weight 55 kg) and difficult intubation was not an issue.
The young age of the patients reflects the age distribution of the Timorese population. As one in 10 cases anaesthetized was less than five years of age, with a 35% paediatric caseload, experience in this subspecialty was essential. The youngest patient treated had a laparotomy for abdominal distention and drainage of bacterial peritonitis at three days of age. This presented an extra challenge as no monitoring was appropriate for his size available except a precordial stethoscope.
The type of surgery performed depended not only on the cases presenting but also on the surgical skills available. The surgeons came from Japan, Italy, Syria, Ukraine and Australia during the four months audited-all with quite different skills, personalities and clinical practices. The predominance of orthopaedic cases reflected the high incidence of traumatic injury during the rebuilding process, the poor road conditions, and the lack of road rules and a police force.
Only 98 of the 707 cases were obstetrics and gynaecology despite the fact that this specialty accounted for about 25% of the acute hospital admissions. This reflected the fact that many never received anaesthesia as it was accepted local practice to perform currettage for bleeding without anaesthesia on the labour ward. These patients only came to the anaesthetists' attention if there was major bleeding or sepsis requiring ICU admission. Major obstetric complications were common and included ruptured uterus, eclampsia and bleeding placenta praevia. Often these patients presented after massive unresuscitated blood loss. One patient presented (and survived) with a haemoglobin of 1.9 g/dl. Of the 49 caesarean sections performed, commonest indications were obstructed labour (15 cases), bleeding placenta praevia (11 cases), and malpresentation (nine cases), whilst fetal distress was the indication in only four cases. There were four molar pregnancies with uterine size above the umbilicus (3 to 5 kg) and these required full GA for evacuation. Whilst ruptured appendix was the most common indication for laparotomy (14 cases), it is interesting to note the second most common was ruptured uterus (three post partum after obstucted labour and two needing urgent caesarean). Two patients had laparotomies for machete wounds. Also common were incarcerated hernia and terminal ileal perforation secondary to typhoid. The latter presented an additional challenge when the the medical complications of typhoid developed (myocarditis, pulmonary oedema/ARDS or renal failure). In addition to typhoid fever, worms, malaria and tuberculosis had to be considered in each patient, particularly those with abdominal pain or perioperative fever. Tuberculosis is extremely common in the Timorese, affecting approximately one in three patients presenting to the hospital. Tuberculous peritonitis was the finding in three of the laparotomies and queried in several others. Many of the patients having drainage of infections or treatment of osteomyelitis also had tuberculosis. If at all possible, surgery was delayed until patients were stable and sputum negative. Some of them needed ICU admission for cor pulmonale, superinfection, pneumothorax, oxygen therapy or nutrition. Malaria was often severe and complicated by cerebral or multisystem involvement, especially peripartum. Malaria was often the first diagnosis entertained for perioperative fever.
In addition to representing more than 10% of the anaesthesia caseload, the burns cases frequently presented a difficult airway challenge in an environment lacking the usual difficult airway equipment. Early presentation was often prevented by distance and airway oedema was then present on arrival at the hospital; this was the case with the four major burns cases presenting in May. Gross contractures around the face and neck made intubation impossible in later presentations. The latter was a problem in those who came for treatment from the plastics team. It was useful to have a surgeon who could perform a tracheostomy quickly. One patient with submandibular abscess required emergency tracheostomy because of partial obstruction during halothane induction and failed intubation. Ketamine was used for all burns dressings and allowed painful dressings procedures to be performed in a more convenient environment for example the bath or ICU bed.
The six bed ICU was also the responsibility of the anaesthetist, and admitted medical and surgical patients. One pulse oximeter and four ECG monitors were available. There were no mechanical ventilators, no dialysis, nor even electrolyte or renal function tests initially. Despite these limitations, a great deal could still be achieved. Examples of the varied admissions to the ICU included major burns, sepsis, severe malaria, tetanus, typhoid, dengue haemorrhagic fever, encephalitis, snake bite, asthma, cardiac problems, unstable obstetric patients, major trauma and head injuries. In addition, the ICU was used for all high dependancy postoperative patients particularly day one post laparotomy, those who had chest drainage tubes, and patients needing high levels of inspired oxygen.
CONCLUSION
In Dili, as in many similar environments where aid work is needed, the anaesthetists' task was challenging, quite different from western practice, but extremely rewarding. Points to consider include the differences in caseload, the high incidence of concurrent tropical disease, the unfamiliar work environment and lack of equipment, the language problems and the importance of teaching. Education of the local staff by the visiting specialist offers the greatest potential of benefit to the local population by leaving skilled people behind to continue their work. In April, few of the operating theatre and none of the anaesthetic staff or patients spoke any English and I spoke no Tetum, Portuguese or Indonesian, hence all communication was via an interpreter. This slowed down all tasks considerably, made teaching a slow process and emergencies much more stressful. To compensate for this, simple standardized anaesthetic techniques were used, predominantly with ketamine. Despite being one of the greatest challenges, the teaching component of the position was also the most rewarding.
